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@ Real-World Link

Scon the lasn. Llsl'hwo huulms you mu.\ use ¥o wnke ey Charity The amount of money David can raise for the Wish Upon
outine of the lesson. Sample answers:

o DirectVariation

» Compare Direct Variations

A Rainbow Bike-a-thon is shown in the table,

4 . 40
|
6 I 60
Recall that when the ratio of two variable quantities is constan o
proportional relationship exists. This relationship is called 2 —
variation. The constant ratio is called the constant of vasiation or /,2' e
constant of proportionality.
Complete the steps below to derive the equation for a direct
variation. .
y2—1
—_—= Slope formula x, ¥
X2 =X, |
0 (x,, y,) = (0,0) e
o 1Y =W, 0,0
x—o_m (r‘;'y_g)zh'-y) e
A m Simplify.
x)
y= m X Multiplication Property of Equality

1. Use the table to find the rate of change. Then write an equation
in y = mx form to represent the situation.
$10 per hour; y = 10x
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1. . The amount of money Robin

earns while babysitting varies

directly with the time as shown

in the graph. Determine the

amount that Robin earns per

hour.

Amount Earned ($)

To determine the amount Robin

earns per hour, or the funit rate;

find the constant of variation.

3

Use the pomtsﬂ. 157 (3, 22.5), and (§ ég)‘

amount eamed | i L 22.5 75 30 75
time =R oAy 3 or a

50, Robin earned $7.50 for each hour she babysits.
b S ﬂ
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| a. Two minutes after a skydiver opens his parachute, he has
' descended 1,900 feet. After 5 minutes, he descended
| 4,750 feet. If the distance varies directly with the time,
\f’f< at what rate is the skydiver descending?

Al

@oi- I+7 Do this problem to find out.
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2. A cyclist can ride 3 miles in 0.25 hour. Assume that the
distance biked in miles y varies directly with time in hours x.
This situation can be represented by y = 12x. Graph the
equation. How far can the cyclist ride per hour?

Make a table of values. Then graph the equationy = 12x.In a
direct variation equation, m represents the slope. So, the slope

of the line is%.
T " =3 7 _...—,'.;'_w_ Eenf o2 30 y L
Hours,x | y=12r | Miles,y 27 P17
0 y=10 0 s Sl LETH
o — B 12
1| y=120) 12 s ® /
4 E 15 ]
2 | y=u) | g 12 ;/
L____. | 9
6 I2
3
0

'} 2 3 a4 =
Time (h)

The unit rate is the slope of the line. So, the cyclist can ride -
12 miles per hour.



Got 1+7 Do this problem to find out.

b. A grocery store sells 6 oranges for $2. Assume that the cost of
the oranges varies directly with the number of oranges. This
situation can be represented by y = %x. Graph the equation.
What is the cost per orange?
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Compare Direct Variations

You can use tables, graphs, words, or equations to represent and compare
proportional relationships.

Table Graph
: | . [TTTT I TTT]
= 15 |20 25| 30 T 11 : |
== ! | i 3 [ i
g 3 |4 | 5|6 | iil’W* -
Words y varies directly with x —i -3+ L :
3 < [
| |
-4 ’
3 .

Equation y= X
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3. The distance d in miles covered 100 ¢ -
by a rabbit in t hours can be 7
represented by the equation —
d = 35¢. The distance covered by

a grizzly bear is shown on the graph.
Which animal is faster? Explain.

Rabbit d = 35t ‘
The slope or unit rate is 35 mph. 1 2 3 4 %
Grizzly Bear Find the slope of the graph.

rise _ 30
Tun — TOf 30

Distance (mi)
NE5253383
N
:i\
8

=)
NN
|
|
1

Since 35 > 30, the rabbit is the faster animal.

( Got 1¥7 Do this problem to find out.

W

¢. Financial Literacy Damon's earnings for four weeks from a
part time job are shown in the table. Assume that his earnings
vary directly with the number of hours worked.

TimeWorked ()| 15 | 12

S =

Total Pay ($) 7112.50; 0000

22
165.00

9
67.50

He can take a job that will pay him $7.35 per hour worked.
Which job has the better pay? Explain.

LORERP) gH-=emN o iuidn



4. A 3-year-old dog is often considered to be 21 in human years.

Assume that the equivalent age in human years y varies directly
with its age as a dog x. Write and solve a direct variation
equation to find the human-year age of a dog that is 6 years old.

Let x represent the dog’s actual age and let y represent the
human-equivalent age.

y=mx Direct variation
21 = m(3) y=2,x=3
7=m Simplify.
y= 7x Replace m with 7.

You want to know the human-year age or y-value when the dog is
6 years old.

y=7x Write the equation,

y=7-:6 x=6

y=42 Simplify.

So, when a dog is 6 years old, the equivalent age in human
years is 42,

Check
Graph the equation y = 7x.
The y-valuewhenx =6is42. v/
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[Go{- I+7 Do these problems to find out.

d. A charter bus travels 210 miles in 3% hours. Assume the

distance traveled is directly proportional to the time traveled.
Write and solve a direct variation equation to find how far the
bus will travel in 6 hours.

e. A Monarch butterfly can fly 93 miles in 15 hours. Assume the
distance traveled is directly proportional to the time traveled.
Write and solve a direct variation equation to find how far the
Monarch butterfly will travel in 24 hours.




Guided|Practice

1. A color printer can print 36 pages in 3 minutes and 108 pages in -\ ! V Av i‘ £ 5

9 minutes. If the number of pages varies directly with the time, at .
e s e ST i Avrechly ay

wh2% 7Gie is uie ool or orinter printing? Gample 1)
12 pages per minute ) < 0 ) v
v (3,30 R0
——

2. A new compact car can travel 288 miles on nine gallons 400 4 4
of gas. The distance driven in miles y varies directly with the
number llons of gas x. This situation can be represented
by the equation y = 32x. Examples 2and 1)

a. Graph the equation on the coordinate plane shown.

b. How many miles per gallon does the car get?
32 miles per gallon

¢. The distance y traveled by a hybrid car using x gallons
of gas can be represented by y = 42x. Which car gets
better gas mileage? Explain.
hybrid; Sample answer: The unit rate for the hybrid is

42 mpg. The unit rate for the new car is 32 mpg. 42 > 32

3. Financial literacy Annie's current earnings are shown in the table. - =S oo |
X Earned
She was offered a new job that will pay $7.25 per hour. Assume i S (Shy

that her earnings vary directly with the number of hours worked. ‘ _2__,____ ——
* |
Which job pays more an hour? (Bamgle3 "W job offer; Sample 3 s
answer: The unit rate of her current job is $6.50 per hour a e
i ' 5 | :

which is lower than $7.25 per hour.




4. The height of a wide-screen television screen varies
directly with its width. A television screen that is 60
centimeters wide and 33.75 centimeters high. Write
and solve a direct variation equation to find the height ——————
of a television screen that is 90 centimeters wide. Rate Yourself!

= 0.5625x; 50.625 cm
rampie) ¥ R How well 4o you undevstand

Aivect vaviation? Civcle the

mage that applies.
5. &) Building on the Essential Question What is the Q @é
relationshlp among the unit rate, slope, and constant 9“*‘0':“:““ ':;';:f:

rate of change of a proportional linear relationship?

Sample answer: They all represent the same thing. For more help, go online to  [Tutor
N access a Personal Tutor. '




1. Dusty's earnings vary directly with the
number of papers he delivers. The
relationship is shown in the graph below.
Determine the amount that Dusty earns for
each paper he delivers. {Examge 1)

is $25 per hour. The unit cost for Computers R Us is $23.50.23.5 <25

' 2. TheThompson family is buying a car that

can travel 70 miles on two gallons of gas.
Assume that the distance traveled in miles y
varies directly with the amount of gas used
x.This can be represented by y = 35x.

Graph the equation on the coordinate plane.

l
1
$0.50 per paper i
"""" - i How many miles does the car get per gallon
*ty [T 1] | ofgas? (umpey 35 miles per gallon
4 l 1 ' 1%
s [T i ‘. J
::-' ’ . ] — { -
£ 21 & | 1 g 210
8 AT |
A | § ”
el | |
. 2 4 6 8 * i 70
Number of Newspapers {l
| ‘ 2 4 6 ) &
Number of Gallons of Gas
£ Tom was comparing computer repair companies. The cost y for ¥y
Computer Access for x hours is shown in the gra ph. The cost for 60
Computers R Us can be represented by the equation y = 23.5x. % o ans
Which company's repair price is lower? Explain. (Exsmple 3) S -
Computers R Us; Sample answer: The unit cost for Computer Access - b:/i il

e ————————— N



4. The weight of an object on Mars varies directly with its weight on Earth. An
object that weighs 50 pounds on Mars weighs 150 pounds on Earth. If an
object weighs 120 pounds on Earth, write and solve a direct variation
equation to find how much an object would weigh on Mars, = ple 4

iy
y= -3-x, 40 Ib

Determine whether each linear function is a direct variation. If so, state the
constant of variation. If not, explain why not.

. P!Eu%s\ 6|7]8] 6 ‘ngex 10 1 I'i'ziu.‘_
.M;___izoi_;dzafsz | Gmh.yfs'ls\wia\

yes; 4 il no; Sample answer: The ratio of age to

grade is not constant.



‘n'The number of centimeters varies directly with the number of inches. Find

the measure of an object in centimeters if it is 50 inches long, 127 cm

Inches, x _!619;,12 15 | 3
Centimeters,y | 1524 | 2286 | 3048 | 3810 | v/ o )
- v =20,
.~ %
@ Persevere with Problems If y varies directly with x, write an equation i 3
for the direct variation. Then find each value.

Y =rmx A=~V =l
|

{ (o
—— . < - % é
- - y:i-—-g;s._ - i
8.lfy:—12whenx=3.ﬁndywhenx=—4. .3 3 .

m = — :
"'IZ,:V"‘(C’) T -_q— 9 \é

=2,
9. Findywhenx=10ify=8whenx=20. 7~ 54

p—

Q)Lw
{ ‘l
Wi

10. fy = ~6 when x = =14, find x when y = —4, 4



@ H.O.T. Problems Higher Order Thinking

1. @ Model with Mathematics Write three ordered pairs for a direct
variation relationship where y = 12 when x = 16. Sample answer:

(4, 3), (8, 6), (0, 0) N

12, @ Persevere with Problems The amount of stain needed to cover
a wood surface is directly proportional to the area of the surface.
If 3 pints are required to cover a square deck with a side of 7 feet, how

many pints of stain are needed to paint a square deck with a side of
lgfeet 6 inches?
63 Pt
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to make the relationship nonproportional.
Sample answer: The total cost y of buying x boxes of popcorn is a

propﬁg(tionaiﬂl_l_inea[_;glationshlw If you buy x boxes of popcorn and a

drink for $1, the relationship between the total cost and the boxes

of
Popcorn becomes nonproportional. |



